Detection and quantification of insertion/deletion variations by allele-specific real-time PCR: application for genotyping and chimerism analysis.
The DNA-based quantitative analysis of genetic chimerism is becoming increasingly more important for molecular biology in general and molecular medicine in particular. Useful genomic targets for these analyses are polymorphic sequences, but here the problem of a reliable quantification with high dynamic range is not yet satisfactorily solved. To this end we have combined the allele-specific amplification with a real-time PCR-based quantification for rapid allelotyping and chimerism analysis. The sequence variations are discriminated by the 3'-end of the allele-specific primer. Amplification is monitored by SYBR-Green I fluorescence. We demonstrate the efficiency of this method for two clinically relevant targets: (i) the 10 bp insertion/deletion polymorphism in the promoter of the factor VIIc (F-VIIc) gene and (ii) the 4G/5G single nucleotide polymorphism in the promoter of the plasminogen activator inhibitor-1 (PAI-1) gene. Both polymorphisms are associated with clinical risk factors. Allelotyping results were in complete agreement with those obtained by reference methods. Mixed chimeric DNA samples could be quantified reliably with a dynamic range of 1:3000 for an easy target (F-VIIc) and of 1:64 for a difficult target (PAI-1). Our protocol is particularly useful for rapid, reliable and inexpensive genotyping and quantitative chimerism analysis without requiring expensive fluorophor dye labelled probes.